Effective treatment of drug resistant recurrent breast tumors harboring cancer stem-like cells by staurosporine/epirubicin co-loaded polymeric micelles.
Breast cancer recurrence and resistance are associated with cancer stem-like cell (CSC) sub-populations. As conventional therapies fail to treat CSCs, institution of novel therapeutic strategies capable of eradicating both cancer cells and CSCs is central for achieving effective treatments with long-term survival. Here, we studied the ability of polymeric micelles cooperatively loading the cytotoxic drug epirubicin (Epi) and the CSC inhibitor staurosporine (STS) to treat breast tumors, particularly when tumors relapsed after chemotherapy. The STS/Epi-loaded micelles (STS/Epi/m) demonstrated potent therapeutic efficacy against both naïve orthotopic 4T1-luc breast tumors and their recurrent Epi-resistant counterparts, significantly prolonging survival. This efficacy enhancement of STS/Epi/m was correlated with the ability of the micelles to suppress the CSC-associated sub-populations of breast cancer, i.e. the aldehyde dehydrogenase-positive (ALDH+) population and the CD44+/CD24- fraction, in Epi-resistant cells and tumors. These results demonstrated STS/Epi/m as a promising strategy for effective management of breast cancer.